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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve a steering 
feeling by integrally forming the shaft of a motor and 
the worm shaft of a worm gear mechanism to be an 
output shaft and supporting both ends of this output 
shaft so as to be rotated. 

SOLUTION: A torque transmitting means 40 for 
transmitting auxiliary torque generated by a motor 4 to 
a steering system is composed of a housing 37, a worm 
45 and a wheel 26. The output shaft 44 of the motor 4 is 
a long shaft being extended into the housing 37 and the 
worm 45 is integrally formed in this shaft. That is, the 
output shaft 44 is one wherein the shaft of the motor 4 
and the worm shaft of the torque transmitting means 
(worm gear mechanism) 40 are integrally formed. Thus, 
since no gaps are generated because it not necessary to 
fit in and connect the worm shaft of the worm gear 
mechanism 40 to the shaft of the motor 4 and 
unnecessary play in the rotation of a steering wheel 
caused by such gaps is eliminated, a steering feeling is 
improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caiased by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to enhancement of electric power-steering equipment. 
[0002] 

[Description of the Prior Art] In order to mitigate the control force of a steering handle and to give the comfortable feeling of 
steering in recent years, electric power-steering equipment has been used abundantly. This kind of electric power-steering 
equipment generates the supplementary-with motor torque according to steering torque, transmits this supplementary torque to 
a steering system through a worm-gearing style and a friction engagement means of communication, and has the technique of 
JP,60-188064,U "the lock cancel equipment of a motorised type steering system." 

[0003] According to drawing [ of the official report 1 1 , - view 3 , this technique is an electrical motor 21 (the number quoted 
what was indicated by the official report.). It is below the same. The warm shaft 27 of a worm-gearing style is fitted in at the 
nose of cam of an output shaft, a worm gearing 22 is connected with this warm shaft 27 through a freewheel clutch, a worm 
gear 23 is engaged to this worm gearing 22, and a pinion shaft 24 is connected with this worm gear 23. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it is the configuration which fitted in the warm shaft 27 at the nose 
of cam of the output shaft of an electrical motor 21, an opening occurs inevitably in fitting of both shafts and excessive play 
appears in rotation of a steering handle by this opening, a steering feeling becomes bad. Moreover, since the ends of the warm 
shaft 27 are supported, the distance between bearing is short, and for this reason, the warm shaft 27 seldom bends. There is a 
possibility that **** may become large since there are few amounts of bending of the warm shaft 27 when a worm gear 23 
carries out thermal expansion and presses a worm gearing 22, and a steering feeling may become [ ftictional resistance ] large 
bad. Furthermore, in order to support the ends of an output shaft, and the ends of the warm shaft 27, four bearing is needed, 
and the quantity of bearing increases. For this reason, it is not easy for the nimiber of erectors of a motor and a worm-gearing 
style to be applied, and to raise a productivity, and it seldom aims at a cost cut. 

[0005] The purpose of this invention is shown in aiming at a cost cut while it reduces the quantity of the bearing of offering 
the electric power-steering equipment which improved, ** motor, and a worm-gearing style and raises the productivity of a 
motor and a worm-gearing style. 
[0006] 

[IVleans for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 generates the 
supplementary-with motor torque according to steering torque, in the electric power-steering equipment which transmits this 
supplementary torque to a steering system through a worm-gearing style, forms the shaft of the aforementioned motor, and the 
worm shaft of the aforementioned worm-gearing style in one, and considers as an output shaft, and it is characterized by 
supporting the both ends of this output shaft possible [ rotation ]. 

[0007] For this reason, like the conventional technique, on the shaft of a motor, since it is not necessary to carry out the fitting 
link of the worm shaft of a worm-gearing style, an opening does not occur, but the excessive play of invention according to 
claim 1 is lost to rotation of the steering handle by this opening, and a steering feeling becomes high. Moreover, since the 
distance between bearing is long, an output shaft tends to bend rather than the conventional technique. For this reason, since 
an output shaft bends when a wheel carries out thermal expansion and presses a worm, **** does not become excessive, but 
frictional resistance can be mitigated, and a steering feeling increases. Furthermore, since the quantity of bearing can be 
decreased to two pieces, the nimiber of parts decreases, since the number of erectors of a motor and a worm-gearing style 
becomes fewer, a productivity improves, and it becomes easy to aim at a cost cut. Furthermore, since it is the configuration 
which supports the output shaft equipped with Rota of a motor, and the worm only by two points of both ends again, the 
attachment precision of an output shaft is high and ****** also becomes good. 
[0008] 

[Embodiments of the Invention] The example of this invention is explained below based on an accompanying drawying. In 
addition, a drawing shall be seen to the sense of a sign. First, the 1st example is explained based on drawing 1 - view 4 . 
Drawing 1 is the whole electric power-steering equipment block diagram concerning this invention, the electric 
power-steering equipment 1 A steering torque detection means 3 to detect the steering torque of the steering system generated 
by the steering handle 2, The motor 4 which adds supplementary torque to a steering system, and the control imit 5 for 
controlling a motor 4, It has the friction engagement means of communication 30 and the torque means of communication 40 
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which transmit the supplementary torque which the aforementioned motor 4 generates to a steering system, and wheels 8 and 
8 are ****ed through a pinion 6 and the rack 7. 

[0009] Drawing 2 is an important section enlarged view of the electric power-steering equipment (the 1 st example) 
concerning this invention, and the upper part fits into the spline 14 of the lower part of the input shaft 1 1 rotated by the 
aforementioned steering handle 2, the torsion bar spring 13 which was combined with this input shaft 1 1 through the pin 12, 
and was installed below, and this torsion bar spring 13, and it constitutes a main steering system irom an output shaft 15 by 
which the aforementioned pinion 6 was engraved on the lower part, the member to whom angle of torsion generates a torsion 
bar spring 13 correctly to torque literally ~ it is ~ relative torsion between an input shaft 1 1 and the output shaft 15 ~ a 
variation rate is generated 

[0010] The steering torque detection means 3 shown in drawing 1 consists of a torsion bar spring 13, a slider 23, and a 
variable-inductance formula sensor 24. namely, the thing which the steering torque detection means 3 spans with the slider 23 
of the shape of a cylindrical shape equipped with the inclination slot 2 1 and the straight slot 22 between the aforementioned 
input shaft 1 1 and the output shaft 15 — it is - relative torsion ~ according to a variation rate, the variation rate of the slider 
23 is carried out to shaft orientations The amount of displacement to the shaft orientations of a slider 23 is proportional to 
torque, and a sensor 24 changes the amount of displacement into an electrical signal. 

[001 1] Furthermore, the aforementioned friction engagement means of communication 50 fits loosely the metal wheels 26, 
such as phosphor bronze and cast iron, loosely into the base periphery of an output shaft 15. Friction surface 3 la of the 
concavity of a truncated-cone form which is a cross-section abbreviation taper-like is formed in the input member 3 1 as which 
it served with this wheel 26. Moreover, the output member 32 which has fi:iction surface 32a of the heights of a 
truncated-cone form which is a cross-section abbreviation taper-like possible [ a shaft-orientations move ] was fitted into the 
periphery of an output shaft 15, and it constituted fi-om pressing this output member 32 to the aforementioned input member 
3 1 with the compression spring 33 as a press means. The inside of drawing and 35 are housing with which a key, and 36 and 
36 contain bearing and 37 contains a worm-gearing style. 

[0012] Drawing 3 is a 3-3 line cross section of drawing 2 , and shows the cross-section structure of a motor 4 and a torque 
means of communication 40. A motor 4 consists of a metal output shaft 44 which attached a case 41, the stator 42, Rota 43, 
and this Rota 43 . The aforementioned torque means of communication 40 transmits the supplementary torque which the motor 
4 generated to a steering system, and constitutes it from a worm-gearing style which consists of the aforementioned housing 
37, and a worm 45 and the wheel 26. In addition, bolt combination of the case 41 of a motor 4 is carried out at housing 37. 
[0013] By the way, the output shaft 44 of a motor 4 is a long shaft prolonged in housing 37, and forms the worm 45 in this 
shaft at one. That is, the long output shaft 44 forms the shaft of a motor 4, and the worm shaft of a torque means of 
communication (worm-gearing style) 40 in one. Thus, on the shaft of a motor 4, since it is not necessary to carry out the 
fitting link of the worm shaft of the worm-gearing style 40, an opening does not occur, but excessive play is lost to rotation of 
the steering handle 2 by this opening. 

[0014] Moreover, the both ends of an output shaft 44 are made into a thin path, and are supported possible [ rotation ] by two 
bearing (the 1st bearing 46 and the 2nd bearing 47). That is, an outptit shaft 44 is supported by the 1st bearing 46 in the back 
end section, and a point is supported by the 2nd bearing 47. The 2nd bearing 47 fits in possible [ a shaft-orientations move 
into housing 37 ], and is pressed by the adjusting bolt 49 through flat spring 48 at the Rota 43 side. Therefore, the 1 st-2nd 
bearing 46 and 47 can give a preload according to the press force of an adjusting bolt 49 and the flat spring 48, and it is 
adjusted so that there may be no end play (backlash ****). Moreover, an output shaft 44 has the thermal expansion of shaft 
orientations etc. absorbed by the elastic force of flat spring 48. Thus, since the lst-2nd bearing 46 and the distance between 
47 are long, an output shaft 44 tends to bend. For this reason, when a wheel 26 carries out thermal expansion in the 
orientation of a path and presses a worm 45, the bending rigidity of an output shaft 44 does not become excessive by the 
parvus's, but **** can mitigate frictional resistance. 

[0015] In the electric power-steering equipment 1 which consists of the above configuration, an operation of a iriction 
engagement means of communication 50 is explained based on drawing 4 . Drawing 4 is operation explanatory drawing of a 
friction engagement means of communication (the 1st example) concerning this invention. The supplementary torque of a 
motor 4 travels to the worm 45 formed in the output shaft 44, and rotates a wheel 26. And a rack 7 is driven through a pinion 
6 with the compound torque by which the supplementary torque from a motor 4 was added to the steering torque of a steering 
system (input-shaft 1 1 -> torsion-bar-spring 13 -> output shaft 15 shown in drawing 2 ). That is, T2, then compound torque 
serve as [ torque / steering / of a steering system ] "T1+T2" in Tl and the supplementary torque trom a motor 4. On the other 
hand, to the torque more than predetermined, between friction surface 3 la and friction surface 32a slips, and excessive torque 
is not transmitted. 

[0016] Next, the 2nd example is explained based on drawing 5 - view 9 . In addition, the same sign is attached about the same 
configuration as the 1st above-mentioned example, and the explanation is omitted. Drawing 5 is an important section 
expanded sectional view of the electric power-steering equipment (the 2nd example) concerning this invention, and the 
configuration of the 2nd example is characterized by a friction engagement means of communication 50 consisting of a 
friction engagement formula clutch device. The annular input member 52 is fixed to the inner circumference section of a 
wheel 26, and, on the other hand, the tubed output member 53 is being fixed to the periphery section of an output shaft 15. 
The input member 52 fits loosely into the periphery section of the output member 53 through bearing 54. 
[0017] Drawing 6 is a 6-6 line cross section of drawing 5 , and shows the configuration which combined a torque means of 
communication 40 and a friction engagement means of communication 50. The torque means of communication 40 of this 
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example makes arrangement of a wheel 26 to the center of a worm 45 the 1st example and opposite side which are shown in 
the above-mentioned view 3 . and the center top of a wheel 26 ~ and a friction engagement means of communication 50 is 
arranged on the same field as a wheel 26 

[0018] Drawing 7 is an expanded sectional view of a friction engagement means of communication (the 2nd example) 
concerning this invention, and expands and shows the friction engagement means of communication 50 shown in the 
above-mentioned view 6 . The friction engagement means of communication 50 is 6 sets of friction engagement formula 
clutch devices 51 arranged on the same circle, ~ (~ shows a plurality.) below the same ****-. it becomes In addition, in 
distinguishing each clutch device 51 ~ mutually and explaining it, it explains like the clutch devices 51A, 51B, 51F for 
convenience. 

[0019] These clutch device 51 ~ consists of taper-like space section 55 ~ formed between the input member 52, the output 
member 53, these inputs / output member 52, and 53, engagement member 56- by which it was placed between these 
taper-like space section 55 ~, positional-controller member 58— of this engagement member 56 ~ to position, and 
compression spring 59- which energizes engagement member 56 - toward this positional-controller member 58 ~. And a 
friction engagement means of communication 50 is a thing of positional-controller member 58 — which switches the input 
member 52 and the output member 53 to engagement and being un-engaged alternatively by engagement member 56 ~ in 
connection with a move. 

[0020] If it explains in fiill detail, between the internal surface of the input member 52 which presents a cylinder cross section, 
and the three sides of the output member 53 which presents in general a conclusion form cross section (configuration which 
made circular the three sides of an abbreviation equilateral-triangle cross section), taper [ of a total of three pairs ]-like space 
section 55 — will be formed by one pair of right and left for every side, and, as for these taper-like space section 55 -, a 
hoop-direction edge will be formed in the shape of a taper. Circular cylinder-like engagement member 56 ~ is arranged 
possible [ a move ] at the one hoop-direction edge at each taper-like space section 55 ~ of each, and compression spring 59 
intervenes between two engagement members 56 which coimter mutually, and 56. 

[0021] It is the taper-like space section 55 which three positional-controllers member 58 - intervenes possible [ rotation ] 
between the internal surface of the input member 52, and the crowning of the output member 53, and each 
positional-controller member 58 ~ adjoins. ~ It projects inside and is contacted with engagement member 56 ~. Thus, it is 
arranged on the same circle, esttanging three positional-controllers member 58 ~ at equal intervals mutually. 
[0022] thus, the constituted friction engagement means of communication 50 - the - 1 and the 3rd-5th clutch devices 5 1 A, 
51C, and 5 IE ~ the orientation (the orientation of a counterclockwise rotation of this drawing) of arrow head X of the input 
member 52 - being engaged - the - 2 and the 4th-6th clutch devices 5 IB, 51D, and 5 IF are engaged in arrow head X and 
the opposite orientation 

[0023] Drawing 8 is an important section decomposition perspective diagram of a friction engagement means of 
communication (the 2nd example) concerning this invention, the input shaft 1 1 is fixing the annular positional-controller 
section 57 to a soffit periphery, and this positional-controller section 57 equips the lower part with aforementioned three 
positional-controllers member 58 ~. 

[0024] Next, an operation of the friction engagement means of communication of the above-mentioned configuration is 
explained based on the drawing 7 and the drawing 9 . Drawing 9 is an operation view of a friction engagement means of 
communication (the 2nd example) at this invention. When the steering handle 2 is not steered, as shown in drawing 7 , each 
clutch device 51 — of all is canceled. 

[0025] The phase between the output members 53 hardly changes [ the steering torque of a steering handle 2 ] with each 
positional-controller member 58 ~ of an input shaft 11a parvus case. In this case, although each positional-controller member 
58 ~ moves in the orientation of a counterclockwise rotation of this drawing a little, each clutch device 5 1 ~ does not have ** 
et al. in being engaged. For this reason, the output member 53 does not receive the supplementary torque from a motor 4, but 
the control force which acts on an input shaft 1 1 is transmitted to the output member 53 through a torsion bar spring 13. 
[0026] Next, when the steering torque of a steering handle 2 is large, the phase between the output members 53 changes a lot 
with each positional-controller member 58 ~ of an input shaft 1 1 . In this case, as shown in drawing 9 , each 
positional-controller member 58 ~ moves in the orientation of arrow head X greatly, the [ for this reason, ] ~ 1 and the 
3rd-5th clutch devices 5 1 A, 5 1 C, and 5 IE will be in the engagement status (Engagement member 56 ~ is pushed on 
compression spring 59 ~, moves, and is engaged in the input member 52 and the output member 53 with frictional force) . 
[0027] a motor 4 rotates - the input member 52 ~ the orientation of arrow head X - rotating - the supplementary torque 
from a motor 4 ~ the ~ it is transmitted to the output member 53 (steering system) through 1 and the 3rd-5th clutch devices 
51A, 51C, and 51E Therefore, the output member 53 is the compound torque by which the supplementary torque from a 
motor 4 was added to the steering torque of the steering system (input-shaft 1 1 -> torsion-bar-spring 13 -> output shaft 15) in 
drawing 5 , and is driven in the orientation of arrow head X. 

[0028] On the other hand, if a steering handle 2 is steered to an opposite direction in the status that transmission of the 
supplementary torque by the motor 4 is continuing, it will turn around each positional-controller member 58 - in the input 
member 52 and the opposite orientation (arrow head X and the opposite orientation), the [ for this reason, ] ~ 1 and the 
3rd-5th clutch devices 5 1 A, 5 1 C, and 5 1 E will be in the cancel status (Engagement member 56 - is pushed on 
positional-controller member 58 -, moves, and cancels the friction engagement between the input member 52 and the output 
member 53.) 

[0029] In addition, 3 sets of clutch devices 51B, 51D, and 5 IF engaged in the orientation of a reverse rotation carry out 3 sets 
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of clutch devices 5 1 A, 51C, and 5 IE and a reverse action besides the above, and when a steering handle 2 is steered in the 
opposite orientation, they are switched to engagement and being un-engaged. 

[0030] In addition, although the lst-2nd above-mentioned example explained the wheel 26 as metal, the effect same also as 

products made from a resin, such as nylon, as each example can be done so for this. 

[0031] 

[Effect of the Invention] this invention demonstrates the following effect by the above-mentioned configuration. The shaft of 
the motor for invention according to claim 1 generating the supplementary torque according to steering torque. By having 
fonned the worm shaft of the worm-gearing style for transmitting supplementary torque to a steering system in one, having 
used it as the output shaft, and having supported it possible [ rotation of the both ends of this output shaft ] Like the 
conventional technique, on the shaft of a motor, since it is not necessary to carry out the fitting link of the worm shaft of a 
worm-gearing style, an opening does not occur, but excessive play is lost to rotation of the steering handle by this opening, 
and a steering feeling becomes high. 

[0032] Moreover, since the distance between bearing is long, an output shaft tends to bend rather than the conventional 
technique. For this reason, since an output shaft bends when a wheel carries out thermal expansion and presses a worm, **** 
does not become excessive, but frictional resistance can be mitigated, and a steering feeling increases. Furthermore, since the 
quantity of bearing can be decreased to two pieces, the number of parts decreases, since the number of erectors of a motor and 
a worm-gearing style becomes fewer, a productivity improves, and a cost cut can be aimed at. Furthermore, since it is the 
configuration which supports the output shaft equipped with Rota of a motor, and the worm only by two points of both ends 
again, the attachment precision of an output shaft is high and ****** is also good. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 generates the 
supplementary-with motor torque according to steering torque, in the electric power-steering equipment which transmits this 
supplementary torque to a steering system through a worm-gearing style, forms the shaft of the aforementioned motor, and the 
worm shaft of the aforementioned worm-gearing style in one, and considers as an output shaft, and it is characterized by 
supporting the both ends of this output shaft possible [ rotation ]. 

[0007] For this reason, like the conventional technique, on the shaft of a motor, since it is not necessary to carry out the fitting 
link of the worm shaft of a worm-gearing style, an opening does not occur, but the excessive play of invention according to 
claim 1 is lost to rotation of the steering handle by this opening, and a steering feeling becomes high. Moreover, since the 
distance between bearing is long, an output shaft tends to bend rather than the conventional technique. For this reason, since 
an output shaft bends when a wheel carries out thermal expansion and presses a worm, **** does not become excessive, but 
frictional resistance can be mitigated, and a steeruig feeling increases. Furthermore, since the quantity of bearing can be 
decreased to two pieces, the number of parts decreases, since the number of erectors of a motor and a worm-gearing style 
becomes fewer, a productivity improves, and it becomes easy to aim at a cost cut. Furthermore, since it is the configuration 
which supports the output shaft equipped with Rota of a motor, and the worm only by two points of both ends again, the 
attachment precision of an output shaft is high and ****** also becomes good. 
[0008] 

[Embodiments of the Invention] The example of this invention is explained below based on an accompanying drawying. In 
addition, a drawing shall be seen to the sense of a sign. First, the 1st example is explained based on drawing 1 - view 4 . 
Drawing 1 is the whole electric power-steering equipment block diagram concerning this invention, the electric 
power-steering equipment 1 A steering torque detection means 3 to detect the steering torque of the steering system generated 
by the steering handle 2, The motor 4 which adds supplementary torque to a steering system, and the control unit 5 for 
controlling a motor 4, It has the fi-iction engagement means of communication 30 and the torque means of communication 40 
which transmit the supplementary torque which the aforementioned motor 4 generates to a steering system, and wheels 8 and 
8 are ****ed through a pinion 6 and the rack 7. 

[0009] Drawing 2 is the electric power-steering equipment concerning this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to mitigate the control force of a steering handle and to give the comfortable feeling of 
steering in recent years, electric power-steering equipment has been used abundantly. This kind of electric power-steering 
equipment generates the supplementary-with motor torque according to steering torque, transmits this supplementary torque to 
a steering system through a worm-gearing style and a friction engagement means of communication, and has the technique of 
JP,60-188064,U "the lock cancel equipment of a motorised type steering system." 

[0003] According to drawing [ of the official report 1 1 , - view 3 , this technique is an electrical motor 21 (the number quoted 
what was indicated by the official report.). It is below the same. The warm shaft 27 of a worm-gearing style is fitted in at the 
nose of cam of an output shaft, a worm gearing 22 is connected with this warm shaft 27 through a fi-eewheel clutch, a worm 
gear 23 is engaged to this worm gearing 22, and a pinion shaft 24 is connected with this worm gear 23. 



[Translation done.] 
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-i^ai'A-l 3 cnOh-S/gW?-! 3©TaJ® 

X >^9>f > 1 4 ic±s*^|^$tu ymzm&\^-iiry 

6 1 5 }LX^fch7s7'7 U ^-i/^PiS: 

^ Lfe%cOT**S. h - S/ H 1 3 U h 



3 

[0 0 10] mnzmtmth)l^mm^MSii. h~ 

m^Dx^y-^ 2 3 m^iM 1 1 h mm 1 5 n 

[0 0 11] Mic, ttia^0^^^^IS5Ott, Hi* 

1 ic»T®({&^-/\--^T'S)S nmm^(Dmtmm^ 3 

2 a&^-rsaS:^S|5M3 2$:^U 3<Dffi*Bm3 2 

LT®ffiiilifc3 3 T'ltfiaA^gU** 3 1 {c 
Jfffi-r-ScnfcT'lEfigLfco gl^i, 3 5li^~, 3 6, 3 

^m&t. 3i\t'0it-h.^'^im^mH-t^n^'jy 20 

[0 0 12] |ll3l4|gt2(D3-3i^iTa®'efe'J. 

lj;'!r-->^4 1 :^7^-<5?4 2i:, d-^4 3^, 

u-^ 4 3 m.mr=.-mmoymiM4. 4 fcj!)^e)^5o 
gia h;i/5'^^^4 0 -^14 ©ig^bfeffi® h 

i;>y3 7il, ^7:^-^4 5i:4^^-;V2 6i:;*^e>^§ 
4 1 tt/\'!7 2?>i^3 7lCJ}f;i/h!^$4xTV>S. 30 

[0013] ^:r6T% miMl4 0miM4. 4 liA^/s; 
>i^3 7i^tcjiofS;Sv\|iii?&»j, z:©fiir{C't?:r-A4 

5&--^^C«tTV^5„ t-J&fc-fe, ;^VNffl:^7«I4 4« 

m^4®tti:h;i/^^#m (-^^^t-Adf^-Y*^) 4 

e>(C, mi&a4(D«|{CC^:t- A:¥^-V«SP4 O®-:?:*— A 

[0014] m*ffi4 4 (DWM^iififflV^#i:S 40 

4%, ao2{B(^)lMt^ (^1$|^4 6hm2til^4 7) T 

i|iP§:S|lftllS4 6T'»$;n. $fe»S:t|2«4 7 
T'^^^sti^o Il2$iii^4 7fiA'j?i;^^3 7Wic*i!i:^ 

4 9^0-^14 3{BSlC#ffi$4xTV^S. ti^oT^l 
2f|!l^4 6 , 4 7 li, S^7j<;i/ h 4 9 ^^1*^4 8 <m 



9 - 3 0 4 3 2 

4 

:iCD<fce«{C, m*$fi4 4»^l • 112111^4 6, 4 7r^ 

[0 0 15] JiUi(Z)^fig;b>e)jfc€.i^/^':'-;«>7^TU> 

m mi mm (Dmmmmx:^^. mm^mm 

hfli^lt. m*«l4 4 lC?^^Snfe'^7;«— A4 BfC-e^D 

(K 2 tCat1-A:fjtt 1 1 - h - >> a >' A'- 1 3 -{H:^!* 

15) (om^hJi^iz. mm4-^^^0m]hjvi^tm 
e7$:Ti, '@^&il4:*^e,®^sft!;^;^^^?:T2t'rtl^^, 

ffi^h;!/^^ rTl+T2j ^JSLh® 
h;L'^lC*rLT«, ^g®3 l a i:^ffi3 2 a ilt^f^ 

[0 0 16] ?:Jc}C, mB-BigicStJtllz^M^rii 
mt^o ±ls^lllif6M^llIDi^^c^v^T^^llI 

sTO/^ 9 -7.^r u :v mm m 2 ©usim 

5 0 tf^mm^^i^ 9 e>^s :i ^smtit 

50 5^^-f -;u2 6 0mm\zmk(DAi]m^ 5 2 

[00 17] meitM^o^e-QWamrnxm. h)v 
m^^mto z<Dmm<Dh)v^^^m4o\t, ^-t 

Sizmtmi^Mt^mtVX^^^o ^LT, Jis^ 
~;i/2 60^3vCi>_hicfi'D7h-f-;v2 6 ^t^-mic^ 

[0 0 18] mut^mmizm^^^^^m 
2mm) <mMmmx&^). ±mmQKmt^^ 

5 l«- i-}ttm&^Bto mTNCo ) it^ibfji^o *c 
fe, =&^9^y^^5 1-5:Ev\{C^!lbTfiHg"r2>^l 
-^{Cti, «fi?I{C^9>yf^ai^5 1A. 5 IB, 

5 1 Fo^^'^Kmrn-f^o 

[00 19] rtve»®i^9»y^W5 1-li, AijaP# 
5 2h, ffi:t;gm5 3i:, rtie)A:t; • miJSP^B 2, 



5 

5 6 -X^A±mU 5 2 i: lUMm 53 t S:^^ • 0 

[0 0 2 0] mm-^t. Bnmm^M.t^A±imi5 

3 -Dcom^^miRt Ltc^mK) ^^^^iHiMm 530 
a-oa^mt <Dmx\ ^mmz&^ 1 nvtf 3 \° 
m^mm 5 5 -Awstu ::ti^©7^-/\i^r^gi5 5 
5-im-:^\m^m<^~jmzmm^i^i^. 

^l^^p 5 5 -izitpim^am^m 5 e •••:i!)W:?^|h5^|5 
iz 1 o-rc)^!^ wrtgtcBHMS 3lv AzMf^-T^ 2 
5 6. 5 6 f^{Cffi^tj!fc 5 9 Stl-So 

[0 0 2 1] Attmus 2(DpimMmmmB s^n 
Btomiz. 3-D<m.&m^m5 8-f)<mm»!miz:ff 

[0022] ^©ie) izmm^nr=,^^^^m 5 

0{j;, .^3 -^Si^^^y^aPS lA, 5 1C. 

5 1 Eij^AtjmUB 2(DmJX:^i^ (zi®|gi®HWlEi 

B. 5 ID, 5 1 Ft)^^mXtm!t^\Hlzm^t^^ 
[0 0 2 3] ®8{**|§^9{C^e^^#^#a 

2mm) (Dmm^mmmx'^^ij. Ami utrt^ 
mizm<(mmmm 5 ? ^^^^ lt y , z<mm 
^mm 5 7 tiT^utcMa 3 ^<D&mmm ^s-^m 

[0024] mzimmmDmm^&M^mcoim^ 
mi mm 9 izm-:5^mm-t^. m 9 it^mmK^m 

^^A>K;^2*^$4^Tv^;5;v^^, muzBt^^ 

[0 0 2 5] X^TU >i^A> \^JV2(Dmkh}li^m^ 

#5 3i:®r^®^^r|a;^t^^i:^^^<bu^v^„ z(Dm^iz 
It. Mmmmmi5 8-"ffiz<Dm<DEmm^):^Hz 

tZim^^J^^\ ^CDfci*, ffi:^iJ#5 3ttmiif*|4 3{)>e, 
c^ti^h;i/^^S:^t-t1', A:^7$lSl Hz^m-tS>m&M 
h-J/g^/t- 1 3 S:/rbTffi:dlW5 3/\^g5tl 

So 

[0026] ?^{c, xt'T U K;i/ 2 
^ ;<>^:^^ V A:^$lfl i i ®#<£fgf(|»gm 5 8 - 

Kim 9 JC:g^t- J: JC, MmWmm 5 8 -Tb^^^^X 
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6 

m^MzxAMm^ 2 i:ffi;dW5 3 t&'^^t- 
•£)) c 

[0 0 2 7] mm«4 :fy^imt^zt.xAmm5 2f)^ 

1 -113 .^5i'^>y^a^5 lA, 5 1C. 5 1E$: 

tj^o T, 5 3 ttgi 5 \zm^7.^r u 

jlSh;b^tc, TOa4:)b^ejCDMI&h;i/i';0^ii$tifeii 
[0 0 2 8] mi&m4{Ci-g,«©h;i/^®^^'{ 

\zmm-^t.. ^mmmi^ 8-\tAmmh2t. 
sxMi3\^ m^xtBMism) \zm^o z©fcA?3, mi 

-m^^'^V^W^hlA, 5 1C, 5 1Ett^^ 

WM\zt^^^ (Mmm 5 6 -fm&rmm 5 8- 
ic^ip$tiTS«fU AMm^ 2 hmmz 3 t^p^ 

[0 0 2 9] -fe^, 3iS*llIiK::^I^ItC^^f-g.3^J®i7 9^y 
f-Wm^ IB, 5 1 D, 5 1 Ftt, ±tm(D3m.0yf'y 
V^Wm^lK, 5 1C, 5 1E^5^«^i-S%©l:- 

[0 0 3 0] ±tmi • ^2|||iM't-tim>f-;b 

2 6 ^^mt i.xmmhr=.t\ n >^®tf 

[003 1] 

[^iii(Z)«] :mm\t.±Mmm\zi:m(mmun 

^rvy^m\z^t^rci!b0^v^-j^if^mB<D^yit 
~2>mt^. -i^izm^bxiuMtL. 3(>Dffii7ii!(® 
nm^^m^nmiz^i^bt:iz.tiz^ tj^jf^co j: 

h y^T-r ^)y^}\y ^jyommz^^^t^mi'mA < t£ 

u> m&y-{-uyiftm<ti^^. 

[0 0 3 2] ttc. mmim^mmmm^^<Dxv^ 

'y:^~i^m&btcmzBt}mtmti(Dx\ mm^&k 

So Htc, m^(Dtm^2mizm^x^?>0xm^i:i'^ 

^(^x^^mm^[^±u zixh^cr^ymti^o 

i:wm<D 2 Amxmt^mm^j^(DX\ mMom 



(5) 

7 

immm (Dm^mckm 

[04] :^mmiz^^mm^^^m mi mm) 
2mm) o)mmikkmm 

[me] Bl5®6-6i^^^|l[ 

[07] :^nmizm^mm^^^m m2mmm lo 
[08] ^mnizm^mm^^^m m2mmm) 
[01] 
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8 

[iii9] ^mKmm^^m (mmmm) m 
Mm 

1 •••Wy^°t7-X7^Ty 2"-7.^rvyifj\ 

>K;k 6-lfr.;t>'> 7-5^yi?, 11 

"•Aij$||, 1 3-S-S/g:yy\'- 1 5-ffi;6$j!t, 2 6 

4 0-|>;bir^^|g (.t;,^— , 4 4 



[02] 




[03] 



